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The time structure of IR output given by electrons:
micro-pulses and macro-pulses
IR output:
tuning range 3.5 - 50 µm (2900 - 200 cm-1)
macro-pulse length > 10 µs 
≈ 100 mJ / macro-pulse (10 – 20  µJ / micro-pulse)
micro-pulse length 0.3 – >5 ps
FT-limited bandwidth: 0.3 – 5% of central frequency
Specifications
Liquid helium droplets
J.P.Toennies, A.F.Vilesov,
•Droplets are liquid (superfluid) and maintain an 
equilibrium temperature of 0.38 K by evaporation
•Weak interaction with dopant molecules
•Optically transparent from deep UV to far IR
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Excitation
  Binding energy per He atom: ~5 cm-1 
  Droplet size ~ 26,000 He atoms: need ~ 80 photons @ 1700 cm-1 !
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Multiple photon excitation in a macropuls
  Macropulse: 10 us long, 1 ns spacing
  Molecule relaxes in between absorption events
  However: absorption of 80 photons (more for larger droplets) is unlikely!
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Excitation
  Binding energy per He atom: ~5 cm-1 
  Droplet size ~ 26,000 He atoms: need ~ 80 photons @ 1700 cm-1 !
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Conformations of Cytochrome C
IMS: Sensitive to the global structure
IRMPD spectroscopy on CytC
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•What is the origin of the 
“mystery band” near 1480 cm-1 ?
J. Oomens et al., PCCP, 7, 1345 (2005) 
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IR spectroscopy in helium droplets
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Ion mobility spectrometry - IMS
Separation of ions with identical m/z but different structure
Absolute value of the angle averaged collision cross section
Information about the global structure
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Home-build IMS machine
•Drift length: 80 cm, extendable
•Drift gas pressure: up to 80 mbar
•High ion throughput of up to 30 pA
•Resolving power presently: up to 30
•Day-to-day deviation of measured 
collision cross sections: 0.5 %
•Deviations to literature values: 1-2 %
IMS-MS + IR experiment
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